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To determine the effect of training in reciprocal

teaching on collaborative learning, a study of six middle school
remedial reading classes was undertaken. Reciprocal teaching is a
method in which the teacher participates both as a leader and as
respondent. Before the -~xperiment began, the teachers were trained
for a day in reciprocal teaching and introduced to principles of
collaborative learning, such as the joint role of student and teacher
in acquiring comprehension strategies, the role of teacher modeling,
and the importance of allowing students to lead discussions.
Participants were 63 experimental and 66 control students. After
pretesting, the teachers in the experimental classes introduced
collaborative learning, and four reading comprehension strategies.
Twenty days of reciprocal teaching followed, with each teacher
implementing new stages in the process at the same time. Control
groups used traditional basal reading instruction. During a 5-day
maintenance phase, subjects complet>d daily assessment measures,
after which students in both groups completed summarization and
questioning transfer measures as a posttest. Three of the teachers
were more comfortable with reciprocal teaching than the others,
although assistance from leaders helped all six groups receive the
same quality ¢f instruction. Results revealed a significant
improvement in experimental students' accuracy with recall and
interpretation of material they read independently. Experimental
subjects scored significantly higher on *he posttests as well. It is
also important that the students enjoyed collaborative learning, made
gains in metacognition, and exhibited few behavior problems in the
unstructured setting. (References and four tables of data are

appended.) (SKC)
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introduction

A group of seventh gradera participsting in the atudy ! will present

today had the following diacusaton:

Cassandrs -

Billy-

Students .

Anthony -

Caaasndra -

Anthony

Billy .

Now 1'1l aummarize. Thia psragraph was ahout why
ecientista go to study pollution, and sbout asir and
water pollution fn eome parta of the world, and the
winda end ocean currenta, and sclentiats are spread atll
over the world

(Big aigh)

Okay. Thia paragraph waa sbout ecientista come to
atudy pollution and air and weter pollutjon from parts
of the world, and winda and ocean currents,

and. acientfata.

The aentence waa, "air and water pollution from all
parts ~f the world cowes here in wind and water
currenta " That makea aense? (Diabelievingly)

No!

That aentence - I think what they did waa form a
santence - and ..1 think what they're talking ahout is
that acientiata come here

To Antarctica

from other parta of the worid to atudy the pollution.
I'm not sure where the air and water pollution and all
thia comea from - 1'm not aure how the aentence goes
together, but I don't think it'a correct there

That'as wvhere the currenta come in and the wind
they bring the pollution.

The preceding diacusaion waa taken from a reciprocal teaching lesson

Reciprocal teaching 1a a form of cooperstive learning Slavin (1983) has

auggested that, at the heart of cooperative learning, 1s collaboration

among learnera. Thia paser focusea on collaboration in tha instruction and

learning of text comprehenaion There are thrae levela of collaboratien
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represented (n this study" collaboration among the teachers and rassarchers
collaboratfon among the teachera and their students, and collaboration
among the students, There is a fourth level of collaboration that 1 want to
he surc o mention and that {a the collaboration between Ann Brown and I in
the completion of this ressarch

{ will begin with a description of reciprocal teaching, which ia a
discussion conducted by the members of an instructional group with the
teacher participating as both a leader and respondent The dialogue is
structured to the extant that the leader employes an array of four
strategles to direct the diacussion For each segment of the taxt
discussed. the leader frames a question to which the group mesbera respond
The participants are then free to share additional questions they generated
while reading the material The lesder summarizes by identifying the giat
of the segment that has been read The group then comments upon tha summsry
offered hy the leader At any time, in the reading or discusaion, tha group
{s encouraged to note when content in the text or a point raised in the
discussion ahould he clarified Finally, ths leader signals praparation to
move onto the next portion of ths text by making and aoliciting predictions
regarding upcoming content, In susmsary, reciprocal taaching ia an
interactive teaching procedure in vhich the teachers and scudents
coliahorate in the joint construction of the meaning of text

Underlying the model of reciprocal teaching is the theory that expert
led social interactions have a prominent role to play in learning and can
provide a major impetus to cognitive growth Uhile this idea is most

closely fdentified with Vygotaky (1978), a number of theorists, including



Binet (Binet, 1909, Brown, 1985), Dewey (1910), and Piaget (Plaget, 1967,
Brown & Reeves, In press) emphasized guided learning in social contexts as
s key to developmental change
Previous investigations of reciprocal teaching supported thi. sodel of
instruction (Brown & Palincsar; in prasa; Palincaar & Brown, 1984
@Plllncllr, 1986) The transcripts of the intarvantion revealed that
discussion presented an excellent tool for the instruction of these
cognitive strategies; the teachers had smple opportunity to model use of
these strategies when they led the discusaion as well as opportunities to
guide the students in their use of tha atrategies when the students led the
discussion The improvements in tha studants' abilitias to exccute the
strategies (1 e., to writa a summary, to generate & aat of teacher-like
juestiona and to datact incongruous lines in taxt) auggeated that what had
been learned in the group context waa, in fact, intarnalired by the
students Furthermore, significant improvamenta in the accuracy with which
the students completed aets of comprehansion queations, wmeasuring the recall
of text-explicit, text-implicit, and acript-implicit infcrmation
(administered each day of the intervention and using assessment materials
independent from the training materials), suggeated that the {nstruction did
indesd promota increased comprehension Finally, and perhaps most
significently, gaina that were demonstrated in the experimental setting weie¢
chs: tved {0 generalize to other classroom settings.
“he study vhich I will report today was designed as s replication of
+a: unitial reciprocal teaching interventinns, However, there were

significant differences between thia vork and former atudies First, the
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six teachers participating in this study were not volunteera, and three of
them sere not reading coeclalista Their groups were more heterogenous
with regard to hoth decoding and comprehension shility thar our former
groups  Flially, the groups were much larger than those with which we had

previously w rked (whic ranged from four to eight)

Collaboration with ths teachers

let me begin by describing the teacters ith whom we coilaborated. The
six teachers had each taught a minimum of ten years, three of the teachers
were trained as reading teachers while the other three had teaching
endorsements hut backgrounds in theology, library science. Tha atudy we
proposed to these teachers was rathnr intrusive and extensiva. WVa ware asking
these teachers to suspend their current reading programs in one of their
classes and to tolerate our presence in two of their classas for over
thirty school days, which, as those of you who have conducted research in
the schools will atteat, can easily take three months. To determine just how
intrusive this intervention would be, we asked the teachers to complete a
survey regarding their curreat instructional practices and concepiions
regarding reading and the pedagogy of reading To summarize, theaa six
teachers indicated that they relied heavily on published remedial mastsrials that
taught their students basic skills such as using structural snalysis and context
cues to decode and understand unfamilisr words The teachers used Individualized
instruction as necessary but generally instructed on a whole-group basis,
dividing each period into oral reading, silent reading, and workshaat

completion Generally speaking, the teachers attributed the comprchension

O
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prohlcms experienced hy thelr students to lack of interest or motivation
(f=6), poor attention span (f=4), Inadequate vocahulary knowledge (fe4),
and word fdentification prohlems (f=))

Frankly, we didn’t share a lot of common ground, In terms of s numher
of Instructional goals, tesching practices. or conceptions about reading and
poor readers. In fact, as the teachers and | discussed the survey and
contranted their program witl, the Intervention that was targeted in this
particu sr study | und~ratood, from the teachers' perspectives why, in some:
dictionaries the phrsse "ses tresson” accompaniea the definition of
collaboration Neverthelesa, it was clear that we did share an agenda; the
teachers idanrified thelr number one aim ar improving the comprehension
skilla of their readera regardless of thefr abilicy level This was our

shared goal

Teacher Preparation

At this point in the atudy, we worked wmors as consultants with the
teachers than aa collshoratora Ve attempted to employ the same model of
scalffolded {natruction in the preparation of the teachers that would he
employed when working with the studants Juring tha initial in-service, the
teachera reflected on their current remedial programs in terms of goala and
instructional activitiea and completed rhe survey diacussed above The
investigator dlscuased current reaearch regarding the features of succesaiul
reading comprehension instruction, focusing particularly on the cole of
aelf-regulatory atrategies in reading Reciprocal teaching was introduced

by describing the theory which informed fits design The following points
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were emphasized (1) The acquisition of the reading strategien employed In
reciprocal teaching would he a joint responsibility shared by the teacher
and students; (?) The teacher would initially anaume the major
responsihility for tha inatruction of theae atrategiea by modeling, in a
very explicit faslion, the process of using these strategiea (i.e., the
teachers would "thiok aloud” how they generated a summary, what cuea they
used to make thelr predictions, how they had used rereading or reading ahead
wvheiw they encountered something unclear in che text), (3) All atudents
would he expected to participate in thia discusalon; that {a, all atudents
were to he given the opportunity to assume the role of teacher and lead the
discusnion To enaure that the atudents participated auccasafully, the
adult taachers would enahla the studanta’ participation by prompting the
student or by altering the demand For example, {f a atudent were unable to
asummarize when it was hia or her turn, the teacher might sak, ®vhat waa the
topic of the part we just read? * "What did you learn about that toplc?*
and then build upon the atudent’a reaponae to generate a summary; (&)
Througheut each day of {natruction, there would be a conacioua attampt ro
release control ot the dialogue to the atudents, to fade tha lteadership of
the teacher so that instead of modeling and instructing, the teachar would
he providing feedback We have compared thia rcle to that of s coach and
used the nawe metaphor with the teachers The teachers then viewed a
videotape of a reciprocal teaching laason being conducted with 2 group of
eight junioer-high atudents

l; addition to thia day of in-service training, there were two more

trainiug sessfons conducted in the teachera® schools (Three teachera

w
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worked at one schanl, two teachers worked ;; a sacond achnal and one
teacher worked at a third) At the second session, the tescher(s) and
favestigator role-played ;ho intervantion using the instructional passages
The investigator first rola:-played the teacher and then role.-played the
students, simuleting the aituations that had arisen in previous research

(¢ 8 . summarizing by reading virtually intact paragraphs) Appropriate
responsea were discussed The final formal training seasion was again held
in each of the achools During this asssion, the investigator and
teacher(n) worked with a group of studenta who would not be involved in the
research but who ware similar to the axperimental atudents. The p;otlll of
introducing the instruction, structuring the discussion with the use of the
four strategies, and guiding students’ psrticipation {n ths dialogue was
modeled and discussed, with the invaatigstor snd teachars tsking turns
leading the {rstruction While this marked the last structured trsining
seasion, additionsl coaching was provided each teacher on a weekly bhasin
throughout the intervention The extent of this coaching, which was more in
the nature of collaboration, will be discussed later in this paper
Furthermore, the teachers met once, midwasy through the intsrvention, to

share their observations regarding tha intarvention.

The student collaborators

Student Salaction
Ve identified the students by screening each of the gix de/elopmental
r «ding classes instructed by the six middla-achool remedial reading

teachsrs The screening procesded by having ths studsnts rsad silently a 500
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woid passage wiitten at the venth grade Yevel entitied, Paper: A Vedb for
Worda They were cautioned to read carefully #n that they would be able to
anewcr comnrehenaion queationa ahout the story Tha studenta were alno told
to ask for sanistance with any word(a) they could not read of underatand
Upon rompleting the reading, the atudenta received ten queationa to feapond ta
in writing, from recall of rthe aivty To determine correct and incorrect
oral reading rates, the investigatora then listencd to each atudent read
aloud 8 175 vord saspie from the same paasage vhich had been read eilently

For each of the aix teachers, the two clannes containing tha largest
nusher of atudents who met our criterie for demonsi.rating a diactepency
hetweren decoding and comprehenvion ability were identified Our criteris
included the ahiifty to read grade level mesterial with 80 word-per-ainuts
accuracy end twvo ur fewer error words-per minute (Streng), whiie attaining %08
or lean correct on the comprehension questiona in oniy one {natanca
did a teacher heve move than tvo groups in which a vast majority of the
atudenta attained these criterin in thia inatence, ve aalectad tha tvo
groups of equivalent size The two groups per teacher were then randoaiy

ansnigned to the treatment or control conditions

Students

The experimsental groups totaled 7! atudenrs and the control groupa
fncluded 76 atudenta  Tha data for any student not preaent fur at least 10
days of inatruction/aasasment were not inciuded in the final analyaaa of
the data By that standard, 6) studenta in the experimental group and 66

students in the control group produced data thet vere enalyred
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Tabhle 1 describes the experimental snd con*rol groups In terms of theh
grouping hy teacher, asaignment to experimentsl or control conditions,
mwher of atudents in the group, prateat acores on the Gates-MacGinitie
comprehension and vocshulary suhtests, correct snd incorrect oral reading
rates, and accuracy on criterion-refarancad messures of cosprehenaion.

The amallaat experiments] group numbarad savan (Tsachsr &) while the
largest numbered 16 (Teachers 2 and 6) Control group aizas ranged from
nine (Teachers 1, 3, and 5) to 19 (Teacher 6) For four teachers, the
sxperimental and control groups were within thres children of being
equivalent in aize. For Taachar Four, tha control group axcaaded the
sxperimental group by seven l;d for Teacher One, .c esperimental group
enceedad the control group by six

Comprehensivn, as messured by the G MacGinitie comprehension auhtest,
ranged from shout three and » half years balow grade level (for the
#xparimenta]l snd Control students for Teachsr Three) to about one half yeas
below grade level (for ths experimental group for Teacher Four anc the
control group for tescher five). Comprehenaion scoras, ss measurad by five
criterion referenced sssesasments administared befors intervention, were
leas variahls within teacher, and ranged from )40 for Teacher Three's
experiments) group to 608 for Teacher Two's control group

Thirty-three percent of the students were minority st._ents, the
majority of thess students being black Minority studsnts were represented
fairly evenly across the ivatructional groups. A amsll percentage of
minority tudents were from Southesst Asis; howvevar, all had achieved flueniy

with English With few exceptions, the atudents in each of these groups had a
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history of receiving servicea in Chapter 1 reading programs for at lesst two

years prior to the year of this study

Pre-testing

Prior to the intervention, the investigators administered the pretest
on the transfer measures with the experimental and control classes in the
following sanner All groups were told that the luvestigators were
interested in hrw junior high students remember and understand what they
read and how the activities they do {n reading class affect their ability
to read The summarizing task was then introduced hy eliciting from the
class » definition of a summary, emphasizing that s susmary is & shortened
version contsining the most important informstion Rules for conatructing
summarfes were then written on the hoard and fllustrated Taken from the
work of Brown and Day (1983) and Kintsch and VanDijk (1978), they were-
(1) decide {f there is 8 topic sentence; (2) make up a topic sentsnce {f
one Is not provided in the text; (3) do not include what is unimportant;
(4) do not repeat Information; and (5) nams lista The students were
given two pleces of paper for ~ach summary On the first, they were asked
to write a draft of their summsary The second paper contained 6D linss
The students were asked to reduce their drafts to 60 words, writing one
word on each line  The students complered two summaries during prastssting
over two days

The question-generating pretest was administered by giving the students
a passage and requesting that they write ten questions s teachsr might ask

1f she were testing them on the material {n the passage Thasy were told not

10
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to ask true/falna or f111-in-the-blank queations. The atudenta completed
the queatlion-generating taak for two passages during the pretest over two
daya

Alao completed prior to tha intarvantion, ware five criterion-referenced

comprehenaion assa pasaagsa. Theas wers adminiatered in the aame

menner as tha acreening passage. The atudents raad aach pasaage ailently,
asking for asaiatance with unfamiliar vocabulary, and anawered the ten
accompanying queationa from recall. Throughout the atudy, the students in
both exparimental and control clasasa wera shown a graph depicting the
resulta of their assssamenta on a weskly basiz. Ths taschera diatributed
the grapha to each atudent. They axplained to the clasa sa a wvhole what
the axea atood for and what the plota indicatad. They then walkad around
the room, anawering queationa and cosmenting on atudanta’ grapha.
Completion of the prataata and bassline measuraa of comprehenaion

raquirad, on tha avaraga, fiva clasa perioda

Intarvention

Experimental Group On the firat day of intarvention, the teachera
engaged their experimental classsa in a diacusaion regarding why it s
aometimea difficult to underatand and remember vhat the, have read
Tha teachera then axplained that for tha coming waaka, the studenta would
be learning four activitiea to help improve their reading comprehension
abiifty. Tha four atrategiaa ware deacribad. along with the way in which
thay would be taught (tha diacusaion format and turn taking in the

rola of teacher) aa wall aa how prograsa in learning thoss activitiea would

1

14

O

RIC

Aruitoxt provided by Eic:



be measured and shared (dsily sssessments snd weekly grapha). The final
point of discussion was ths variety uf situstions beyond developmentsl
reading class {n which ft would be spproprists to engags thess sctivities
(1 e., to prepare for tests, for classroom discussions, for writing book
reports, etc ). The mannar i{n which the studsnts would be fntroduced to the
procedure was fairly wsll-scripted for the teachers

The students then cowpleted, with teacher guidance, s sariss of
worksheets designed to fntroduca the four strategles. Thess workshasts,
which presented a new festure of ths intervention, wers constructsd to
ensure that the students posssssed minimal cospetency regarding the four
strategiss before the reciprocsl teaching dislogus commenced (f.a., that all
students could use s question form, could recognize that titlea snd
headings can frequently be used to predict content, snd that » summary
captured main {des (nformation) To {llustrate the formst of thase
vorksheets, we will describe how the students were introducad to queation
generating  After » brief discussion gbout the role that questions play in
our lives, particularly our school lives, the students wars asked to
generate informstion-seeking questions sbout sverydsy avents This sctivity
permitted the teachers to ascartain how well their students could frsme a
question The students then resd simple informationsl gentencas sbout
which they were to ask » question and wese supplied words they might use to
begin their questions Ths question words faded out and ths santancas grew
longer  Next, The atudents were given » paragraph and thres accompsnying
questions they had to evaluats One of the questions could not be snawered

from the text, the second concerned a trivisl fact, and ths third represented

12
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a malr idea queation Finally, the atudenta had to generate thelr own queat fons
to accompuny the paragraphs Following thass workaheet activities, which took
five days to complete, the atudenta and teachers undertook the reciprocal
teaching procedure described earlier in thia paper. A wore specific
deacription of ita fmplementation in thia study followa. The program

conaiated of 20 daya of reciprocal taaching inatruction. Each aession lasted
spproximately 40 minutas and was followed by tha adminiatration of an

asacasment pasaage.

Implementing reciprocal teaching

For the firat fiva daya, the teachers began the leason by reviewing the
purpose of the reciprocal teaching inatruction The atrategiea the
atudents would uaa to atructure the diacusaion wera alicited from and
defined by tha atudenta The teachera then diatributad the pasaage to be
uaed for the day If it ware a new pasasga, the group began by making

tedictiona about the content baased upon prior knowladga regarding thia topic
or basad upon information thay would hope to acquira from raading the
passaga. If it were a pasasga that had baan introducad previoualy, the
teacher beyan by eliciting a ausmary from the atudenta. The introductory
diacuasion wan then concluded with a asrisa of predictions.

Throughout tha intervention tha adult teacher asaumed reaponaibilfity
for tha firat aagment of text to ba raad. The group would read silently a
deaignated portion of tha text. For the firat tan daya of inatruction,
theaa vara ganerally paragrapha; tha length of aagaenta wera then

increased to cover portiona of text, for example, from one subheading to

13
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the next  The adult teacher would lead the discuaaion hy posing a
question she considered relevant to tha text The students would snswsr
the question and the teacher would ask 1f there were sdditional questions
the students had thought of ss they read the segment The teacher would
then summarize, sharing with the students how she had used the
summarization rules to sssist her with her summary The teschsr would a«k
1f the students would have modified her summary Tha taacher thsn noted
anything in the segment which seemed unclear upon initial rasding or sbout
which she atill had questions [If the former were the casa, I tescher
discussed how she eventuslly came to an understanding of the content 1f
it were the latter, the teacher would frame these questions as har
predictions sbout upcoming text The taacher sgsin invited the students to
add any clarifications they hsd made while reading or indicate any points
wvhich still required clarification

Refora moving tn tha next sagment of taxt, a naw discussion laader would he
assigned This assignment, as wall as subssquant sssignmenta, wara mads on
a voluntear hasis, with tha provision thst everyona would have a turn as
discussion leader each day or every other day (depending upon group siza)
The teachers maintsined s record of student involvement by placing a check
next to each student’'a name when they entered the discussio.. d/or took the
turn of teacher This was particularly useful for thoss clsssas vhers there
were more than ten students Following the sssigned ailant raading, tha
discussion leader would lead the group through the discussion of the text.
The adult teachers would encourage the discusaion necsasary to achisva

concensus regarding the important questions to be derived from the text as

14
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well Aaa the aummary of the text While clarificationa and predictions were
invited with each aegment, the text would not alwaya asupport e prediction or
auggeat a clarificetion. The atudentw ware saked to make thia evaluation
Cenerally, tha adult teacher would then comment upon the perfomence of the
atudent teacher end aak the atudent teacher to select tha next teacher
Following forty minutea of inatruction, the edult taschar would give general
feedback to the group and invite the group to compers the geaaion to
yeatardey'a or to comment upon which of the atrategies “hey were learning
particularly well. She would than ancourage the atudenta to remember these
activitiea ea they independantly read the day'a assssament. Tha atudenta
vere then given o copy of their sassasment jesasge for the day. Aa they
completed reading the peaasge, thay would raiaa their hands, and tha
classroom teacher would taka back the psassge and give them tha accompanying

queationa,

Control Groups

The atudenta in tha control group continued to work in the curriculum
adopted by the devalopmental-reading teschera. In general, these atudents
read from bassl resdera, completed accompanying workbook sctivitiea, and
aupplementery workahest pscketa planned for esch atudent Cenerally
apasking. the atudenta reed orslly for fifteen minutas, then ware asaigned
s atory for ailent resding which required fiftean minutea, and then
completed the sccospanying workshcet activitiea for ten minutea The
teachera then corrected theaa with the studenta individually In addition,

the control atudenta completed tha criterion-refarenced comprehenaion

15
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assessments {n the same manner aa the experimental atudenta During
preteating the control atudenta received the aame explaration regarding the
purpose of the atudy aa the experimental atudenta; to detarmina how the
activitiea they did in reading clasa affected their ability to underatand
and remember what they read.

Maintanance and Poatteating

At tha completion of tha 20 daya of inatruction, on the next achool day,
the atudenta entered a five day maintenance phase during which they completed
one asasaswent per day. Following the laat maintenance chack, the atudents
in both the experimental and countrol classea completed the aummaritation

and questioning tranafer meaaurea aa a poatteat

Procedural Reliability Checka

An {nvestigator attendad each of the experimental and control
classes two timea a week minimally. The purpose of theas obaarvationa was to
collaborata with the taschera in {mplementing tha experimental procedure
end to mwonitor the inatruction racaived by tha cuntrol groupa. In addition to

these observations, each 1eciprocal teaching leason wea audiotepad

RESULYS
There are aeveral seta of resulta to be considered. The firat ia en
evaluation of the reciprocal teaching seaaions themaelves. The aacond will
be the reaulta of the daily criterion-referenced sasesamenta of
romprehenaion and the third will be tha transfer meaaures of susmarization
and queation gezerltlng Finally, eaaorted anecdotal obaervationa

will be shared.
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Tha reciprocal teaching assafoma

Of tha aix groupa, there wera threy who appeared, virtually from the
outset, to be very comfortabla with tha procedure In fact, during the
training assaiona, when we rola-playad tha uaa of tha procadure as a group,
other teachera commented upor tha easa with which tha teachera of these
thirea groups worked. Collaboration with theas taschars waa s matter of
aharing impreaaiona regarding the asaaions and diacusaing the progress of
Individual atudents in the sasaiona aa well 2a on the daily assessments.

Ve collaborated mora activaly with the ramsiniag thraa teachera The
teacher ;f group three indicated, and we agraad, that thias diacusaic: vas a
tesl atruggle for her group She confidad that ahe falt 1t wea probably due
to her own feelinga of inadequacy with thia typa of inatruction combined
with the fact that sha vaa not, by preparation, a raading taacher While
all of the abova might hava baan trua, it waa also tha cass that shs had
the pooreat of our aix axparimentsl groupa sa indicatad by four of rwr
®essures (atandardized comprahenaion tast, coiract and incorract reading
tates. and baseline assenament) Perhaps to compenaate for their
low achievement thia taacher was very diractive and mechanical in her use of the
procedura. For tha initial three daya, tha “diacusaion® took on the
form of taachar inquiry and atudent raaponaa with no indication that this
pattarn would change Wa collaborated with thia teacher by participating
in the groupa from daya four through eight, modaling how the inatruction could
be reatructured to reflact diacusaion; for axsmpla, asking the atudenta to
comsent on tha aummary ganeratad by tha laader and having tha atudanta

fndicata vhathar thair quaation had bean anawered correctly
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Ve also collaborated wore actively with proups one and five. Group une
had fiftean children in it and group f.va had only nina; howaver, afght
were boisteroua boya. After obaerving for three days, tha objectiva with
these groupa was jurt the opposite of the objectiva describad for the
previous teacher Our goal waa to hava these teachers bagin implamentation
of reciprocar teaching in a mora structured faihion Both of thasa
teachers had attemptad to very quickly placa the students in control of the
discuasion, however, tha atudanta hadn't indicated resdiness to do ao and,
conaequantly, tha "discussion” quickly detariorated into aometbing aot
unlike a verbal "free-for-all.* We joined these groups for the next aix
days, modeling a mora atructured usa of dislogue where the taachar
maintained a more activa rola in laading tha discusation. Wa also modalad
and diacusssd s atructursd way in which tha taschara could ralinquish
control of tha discusaion. For exanspla, va ancouragad thase taacharas to
begin each aesainn by taking their turn as diacusaion leader firat, then
call upon a batter atudent for the next turn, lead tha discusaion onca
again themaelvea, and a0 on We observad and coached after tha saasions
from daya cen through twelve and merely provided feedback through daya 15

To validate cur own ohservations of theae seasions, wa sakad two
ratera, both of vhom had conducted reciprocal taaching instruction, to
listen independently to aesaiona from the first threa and tha last three
daya of inatruction for each teacher and to rank ordar tha quality of
instruction For the firat half of fnstruction, whila the -atars ware not
in 1008 agreement regarding the exact ordaring of tha lessons, thay did

rate the three teachars who worked independently from tha baginning among
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tha top threa and concurred on tha two bottom ranked leasona For the
aecond half of inatruction, they concurred on tha top two leasons hut were
not conafatent in their ratinga of the other four groupa. The ratara noted
that aach of the taachara indicatad fidelity to the raciprocal tasching
procedure.

In aummary, the quality of instruction, whi'a aomewhat variasbla, was
controllad by the assiatanca that vas provided to the taachara. Thraa of
the aix taachera raquirad aupport aftar the formal training was
diacontinuad. Tha practica of acaffolding for the taachera through the use
of modeling, aalf-appraiasl and fasdbeck, sdditional inatruction, and
ancouragament vaa an affactiva means of asalating the taachers to achiava
competanca. Aralysas of tha dependent messuras usad to sssssa tha affactiveiess

of the intarvention will now be prasantad.

Comparsbility of the axperimentsl snd control groups prior to inatruction

To detarmine the comparability betwean tha axperimental and control groups
prior to intarvention, a multivariata analyaia of varianca for rapaatad
mesauras was usad. MANOVA waa aslactad becausa tasts baasd upon thia approach
ara fras of apharicity asaumptiona (0'Srian & Kalaar, 1985). Tha four
dependant meassuras wera the mean for the fiva asassssment passaagss sdainistered
in basaline, tha acoraa sarned on the prataat aumssry and quastion
ganerating taaka, and the correct decoding rata of aach atudent. Tha means
and atandard deviations for theaa measuras ara raportad in Table 1. Tha
rasulta indicatad that thera waa no aignificant diffaranca betwaan tha

axparimental and control group nor waa thera a aignificant intaraction
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between group snd teacher. There was however, a significant oversll
teacer effact, F (20,414) - 2 04,p < 005 A serias f Bonferroni T tests
indicsted that this affact was true only for tha meana on the bassline
comprehension asssssmentas and not for ths other dependent messuras On
these assessments, theta was a signifiant d’fferenca betwean thoss classes
taught hy teachers two and thraa, two snd five, six and threa and gix and

flve

Performanca on ths critarion-referenced cosprehansion messurss
To determine tha affact of the intervention on students' rssponses to
the comprehenaion aasessments, MANOVAs were conductad comparing the change
scores across pheses  That {a, the phase mean for hasaline was comparad to
the mean for the first ten days of instruction; the mean for the sacond
ten days of instruction was compared to the mean for the first tan deys,
and ths mean during the maintsnance phssa was comparzd to tha mean for the
second ten days of {nsteuction Tha means and standard deviations for
thess snalyacs ara presentsd in Tabla 3 Exsmining the affact of the
intervention ovar time, tha MANOVA ravaaled s significant affact for greup,
F(1,9) = 897, p < 05, indicating that, in comparison to control childran,
ths axperimental childran wera more accurate in their snavers to the
comprehension qusstions overail In addition, thars was a aignificant
affect for taacher, F(S, M7) = € 19, p < 001, which indicatad that some
teachers' classss parformed battar than others. Thers was sleo o
significant affect for time of testing, F (3, 115) - 105 86, p < 001, &

significent time of testing X group intaraction, F (15, 317 87) -3 12, p

0
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< 001 ant o nignificant time of taeting X group X teacher Interactinn, F
(1S, 318 87) = 31 37, p < OO
Te examine the effecte of 3ach phase of the intervencion, o serfes of

contreste were computed,

spering the from one phase to the next

The firet enalyele

apared peifor on begoline with performance during
the firet half of interventiom Thie snelysie ylelded o eignificent main
offcct for teacher F(3, 117) « 2 97, p < .05 end o eignificent group X
teacher fnteractier, F (5. 117) = 3.36, p < 001, indiceting thet teechers’
groupe impreved differentially from beseline te the firet half of
intervention  The sverege scere of the experimental studente incraseed by
20 130 oo compared te o 12.010 Incresse on the part of the contrel
etudente.

The next contrest exsained whether the secend half of the intervention
had en effect ever end sbave the effect of the firet half of Intervention
Thie contrest ylelded ¢ eignificent group effect ¥ (1,3) - 6 69, p < 0%
The everege scere for the experimentel group went fres 64 934 to 72 0
whereos the everege ecere fer the centrel children sctusliy decreseed from
39 330 te %% 200

A final contreet, compering the meene for the second half of
interventien with the seons for maintenance, resulted tn no eignificent
offect (F < 1) Thie Indicates that students meintained their level of
sccuracy with the ssessemente fellowing the intervention

Te pureus further the time of teeting X greup X tecacher intersction.
seperete univeriete F teete oend Bonferroni t teete were conducted on eech

phase of the Intervention Differencee during bessline have elreedy heen

21

24

O

ERIC

Aruitoxt provided by Eic:



reperied  An ANOVA on the meen comprehension ecora (ar the ({ret half of
{nterventien reveslad o algnificent affact for tascher, F (3, 1i7) = 7 &4,
P < 001 gonferroni taete raveelad a efgnificent diffaranca betveen the
anperimentel and contro! groupe In teacher €'a clese (means: € = 73 92,
€ = 52 24) (n addition, the eryerimentel groupe of taschere 2 ond ¢
(means K2 = 75 4 €6 = 13 92) performed oignificently uetter Than the
anperimental end control groupe of teacher ) (meana £ « &8 14, C - &6 61°
ond the experimentel group of teacher 5 (meen =~ 33 88)  Tascher &'e
axperimentel group (meen = 76 0) eleo performed efgnificantly bettar than
teacher 3'e axperimentel end control greupe

An ANOVA ons the comprehension ecotes far the sacond helf of
intervantion revealed o eignificent aatn alfect (or greup F (1, 5) = 32 50,
P < 01, Indiceting thet, ovarell, experimentel gr. .pe outperfarmed central
groupa  Thera wae elao o eignficent effect for tescher, F (3, 117) = & 7,
P < 001, (ndiceting that eome clasess performed ofgnficantly bettar then
othera However, Bonferton! teete feflad to revael any efgnificent
compar{eons betwesn teachere Therafora, elthough the teschers’ clasese
wate _cottered IN such o way that there wee an ovarell aignificant affact
for teacher, no two pefre af teechere wera atgnificantly different ta aech
otheg

Tha ditferance between the experimental end control groupe wee
maintained aftar inatruction wee dlecontinued Tha ANOVA en the meene fo-
ma{ntenance ravesled o eignificant main affect for group, F (1, 9%) - 1803,
P < 01, indicating thet ovarall, childran (n the axperimentel groupe

performed significantly battar then childr.n (n the control groupe A
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olgnificent main offact far tescher, F (3, 117) = 5.42, p < 001 Ludicated
th;t esme teschere' slecees perfermed batter than ethere. The resulte of
the Bonfarreni teete revesied that, averell, tescher 2'e clees performnd
signifiaently better than teschere | and 3's slecses,

Te cummaries, there wee o significent imprevesent in experimental '
atwdente® seourscy with the recell and interpretetien of materiel they
tead indopondently 30 the daye of instrwstion precesded, Furthsrmore,
the majerity of the instructienal grewpe indiceted thie isprevement slter
the firet ten daye of instructieon. Imprevement eentinued threuglwut the
sssond hall of intervention and vee mainteined fellewing eemplution of
inetruetion., Te render the ccecccement date mere weeful, it Lo helplul ]
te think of the prepertien of etudents in the enperimentel end centrol
gtoupe vhe achieved eriterien periormen:e. Baded en the preforwence of
normal reedere complating theee asssesn _nt pesseges, ve deeignated
eriterion perfermance ae 70V er grester securecy on feur eut of five
esnsecative daye. In the experimentel greup, grester than 700 of the
studente ettelined eriterien performansn, wvherese eniy 230 of
the eentrel estudente otteined nl?o'ﬂn perfermance. Furthermore, of the
experimentel etudente whe did net echieve exiterion perfermance, enother 264
indiceted ot leset o 30 peint geln ever baseline that mainteined lelfoving
the interventien. Only 3% of the experimentel studente felled te indicate
sny geina e compered te 600 of the centrel etudente.

Vhile 1t weuld be intriguing te nplol._‘ teacher olfects, suy inte:pretation
veuld slmoet cecteinly be tee aimplietie. One would have te dleesbiguete

the elfacts of entry lavel perfermance en the dependunt messurees, clene
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alze, end haterogeneisy of the groups scross sll messurss including deroding
sbility, For axsmple, In the cess of teachar 6, whe hed the largest group
of studante, har sxpsrimentai gronp achisved he grestest degres of
accuracy; however they were alec the higltest greup te begin with en the
sssssamant messurs as well sa one of the most liomogenous greups, Almost
certeinly the within-child as wall ss within-clese verisbles Interect with

teschar sffactivaness te yiald the resulte that wers ebtalned,

The treneler messures
There ware two tumhlr tasks, simmarizing end question genereting.
Alzhough these leske conatituts twe of the four stretegiss smpleyed in 1he
intervantlion, they reapreseant transfer messureas te the retent thet they wree
assssssd se o writing activity snd the studsnts neaded te censider an
antire place of text in the process of completing thiess messures, se
opposed te summarizing eor genersting qusstions fer pertiens of text.

Mo {iret treanafer tesk to be conaldered fe summerieing., Independont
retere scersd the students’ summs + shisste end asaigned pelnte in the
following memner: One paint was swarded fer each supsrerdinets used. A
paint wee ssaigued for sach tapie sentence pravided by the text thet was
fincorporsted in the summery, Students ware given twe peinta Lf they
invented e toplc ssntence, HRvery propositisn included (R the suseary was
sssignad s point 1f the earrssponding propssitisn had been reted by a proup
of axparte (English teschers) ss qiite te very leportent, {Qdese sated aa

unimportent by the reters sud fticluded L the students’ euwmmariss wers wnt

sssignad paints, Beayond theas gnlite, polute wars sesigned te rellec)
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everell clerity and quality of the eummaries, The number of pointe
aseigned te the tve summarice completed befere and the twe cempleted aftar
the intervention wore tallied and veed in the snalyele. The retere were
wnavare of th.comlltlon in vhich esch otudent had perticipated.
Furthermers, they wers unawere vhether the oummary wee completed duriug
pretesting or pesttesting. In additien te rating thelir ewn eete of
sunmarics, both ratere ssered 238 of the sthere’ summeries te detarmine |
inter-eceresr relliability, The Pecreon R vas .99, (lneredible, I knov.)

The MANOVA indicated a eignificant group by treetment interection, F

(1,5) = 6.84, p < .04, A follevup ANOVA indiceted that there vaes &

eignficent difference botwesn the exnperimental (mean = 12,15 ) and econtrol
groupes (meen = 14,74) on the pretest summary scere with the contrel group
ocering signficantly highsr than the experimental greup F (1, 127) « 10,52,
p € .002. Therefere, ANCOVA vee used te examine the pesttest sceres of tie
seperimental snd centrel growpe, using the pretest summary score as the
coveriats, The ANCOVA resulted in & eignificant difference betweesn the
axporimental end eontrei greupe, The mesn esere attained by the
esporimentel group on the pesttest (16,.39) ves eignificantly higher thrn
that achieved by the sentrel greup (13.82), ¥ (1, 127) = 12,69, p < 001,
An csaninstion of the peinte sarned by the experimentel and centrel groups
indiceted that the experimental studente’ eusmaries differed most en the
mumber of Invented tepls sentances supleyed in their peettest summaries oo
well ae in thelr use of supererdinates,

Turning te the question-generating trenefer meassures, these reauite

were acered by the esms twe independent ratere wiwe retes sach question as:
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s maln Ides queatlon (worth twvo poluts) er e detell question (ene palunt),
ss o queatlon 1ifted directiy from the text (0 points) er persphressd (one
polut}. 1In addition, the guailey of the questien wee reted on o 1lve-point
scele from ene (very peer) te five (excsllent). Finally, o question wiich
the retar tndicetead she would sak {f ehe wera teating chlldren en the
pressge ves everded en exntre peint, 1w results of this weesurs wets not
consletant with the sumsary trensler weasures. 1The pretest mean for the
experimentel group wes 44.9 (3.D.« 11.8) wvhile the mean fsr the control
group was 43,2 (5.D.« 14.8). s posttast meen for the -zperimentel growp
wea 30.8 (8.D. 12.6) while tha mean fer the contrel group wee 30.) (8.D.~
14.8). These meens represent e aignificent svarell diffarences between the
pre- end posttests, F (1, 12)) = 24.68, P < .0001. There were ne signliicent
overall group-by-trestment Intecnction, Furthermers, while thers was an
overel] elgniflcent tescher offace, F (3, 118) « 4.97, P < .0004, there vas
no oversll signiffcant teschisr-hy-proup by-trestment Interection. Ihete
are ot leset twve concelvable explenativie far thess reaulte; one le that
both the expsrimentel end centrsl groups recelved censidersbls practice
snevering questiens during the ceurss of the Interventien. Parheps tie
repseted sxposure te questions snhenced thelr ebllity te generete gueations
Independently. Furthsrmore, o numher of taschers sttended o werkahep at
vhiich ths game "hot seet® ves Iutreduced. In this geme, the studsnte read o
etory, one studept la then ssaigned to eit en the het sset viille the rest
of the clese quiszes tiist atudent, When the studant feile te snever o
queation cerrectly, the parevn wiw ashed the stumping quastion, sssumen 1he

hiotaset, Four of the alx teschara Impiemented the het ssst game during the
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.
fntervention with their control atudents.

To further underatand the relationship among the dependent variables,
s sariea of mutipla regreaaions were performed. To summarize the most
intereating of theae analyses: a aignificant amount of variation on the
baseline comprehenaion asssssmenta {a sxplained by prateat performance on
the tranafer wmesaurea (multiple Rz- .32, p < .0000); {improvement on the
comprehension sssssamenta cen be predictad from tmprovement on the summary
tranafar measure, F(3, 114) = 2.79, p < .02; whila decoding ability fa &
aignificant predictor of basaline performance and performance during the
firat half of intarvantion on tha comprahension sasssamenta. it caasea to
ba a aignificant pradictor of performanca on the comprashanaion saassaments

adminiatered during the aecond half of intervention and during maintenance

Anecdotel data

Final indicea of the affecta of the raciprocal taaching :ntervention
ara anacdotal data. Theae data can ba daacribad as taachar-relatad and
atudent-ralated. When tha teachera completad tha asme aurvay they were
asked to complete prior to the atudy, thera were intarsating conceptual
changsa indicated by the taachera. For axampla, whan saked to deacribe why
atudenta hava difficulty undaratsnding what they raad tha reaponaea now
included: “atudents muat learn akilla that laad te bet%er underatsnding,”
“astudenta muat he taught that comprehanaion {a no sccident,” “students
muat not loaa aight of tha reason why thay ara raading = to underatand-
thay cannot be ao intent on word-by-word raading ® Of tha aix teachers

involved in thia atudy, four continuad to uaa the intervention aa deacribed
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the next year, the teacher from gtoup three who indicated discomfort with
the procedure used the intervention es e writing activity (Study 2) The
remaining teacher used only the aasesament procedure the following yeer.
Of the eix teachers, two have given atate-wide in-eervicee regerding recipracal
teaching and one, who aleo teecuas adult literecy cleases, hee conducted
reciprocal teaching with these otudents es well

It is unfortunste thet we edministered no meesures of the etudente’
attrihutions, perceived eelf-competence, or metecognitive knowledge. Ve
heve snecdotel indicetions such ee studente in the experimentsl group
{dentifying that the sessesmentes conteined different typse of queetions, or
thet there were certein peessges thet were going to be more difficult for
them bacsuse they knew less sbout the topic. We know that, for the most
pert, the studente enjoyed thie ectivity 1In fect, teechers who were initially
concerned sbout behavior manegement, reported that behavier management wes
the lesot of their probleme during the intervantion end sttributed thie to
the interactive neture of the instruction es well the seriouenses with

which the studente took the opportunity to assume the role of the tescher

SUMMARY
Thie is a pesper sbout seversl {seuees. Firsc, it fe of course, e report
of research on etretegy instruction conducted by cleesroom teschera with their
remedial -reeding studente Severe] messures thet approximete the demands
estudente encounter in echool life, indicate that it wae a succeseful effort
et cognitive instruction. Thie {s good, but it's not news

To eppreciate what ie "newe-worthy” sbout thie reeesrch e to go behind
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the scenea. It ia to recall that, for good or for f11, prior to this
atudy, nore of the aix teachera in thia atudy conductad fnstruction that
lookad at all lika the intarvantion, nor did any of thama taachera axpress
A conception of reading or raading instruction that matched that held by
tha inveatigatora. 1t ia to think about the fact that only three teachers,
aftar fairly axtenalva inasrvice work (axtanaiva sa lasat as compared to
traditional in-service modela) were praparad to conduct the interventinn as
it had been designed. And it is to racogniza that by using the same
principlaas of acaffolded inatruction with the taachera aa we were
advocating be used with the atudenta, the taschera became far more
competent,

Whila the quantitative dats ara important to thia atudy, tha data that
ars wora informing include: the dialogues, providing a glimpae aa to the
dynsmic natura of acaffolded, prolaptic-inatruction, tha opportunitiea for
collaborative problem-aolving aa well sa for individualizad diagnoatic teaching,
that eserge in thia inatruction Outcomea sa important aa tha {mprovement
ir atudenta’ abilitiea include indicatora of conceptual change ¢n the pnr;
of the teachara and maintenancs, not only on the part of the atudenta, but
alao on the part of the taachers who added reciprocal taaching t~ cheir
repertoire of inatructional strategies and redefined acme of their

instructional ohjectivea,
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Notes

1
Haterials

The pesseges resd during instruction, the criterion-referenced
comprehension assessmenta, and the trensfer test materiele employed in this
study were identical to those used in eerlier work (cf Pelincser, 1982;
Palincsar and Brown, 1984) A totel of ten passages, evereging 1500
words each, were used during the Intervention with the oxperimentel groups
These expository passages, determined to be written at o seventh grede
level according to the Fry Ruadahility Formula, were selected from the

following reeding series: Reeding Unlimited (Aeron et ol , 1976); Keys to

Reeding (Metteon!; Lane, Ducher & Burns, 1980); Adventuree for Reeders

(Nieman & Sefier, 1979); Reeding 720 (Clywer, 1976); Corrective Re.ding

Lecoding .cngleman, Becker, Hanner & Johnson, 1978); end Serendipity
(Durr, Pescosolido, & Toetter, 1974) These passeges covered such topics
as the uses of soler energy, the wmining of selt, end the sport of
felconry  All teachere presented these pAseages in the eame sequence

2

The criterion: referenced sssessments
The C-R essessment pessages were teken from Lhe same sources es the
fostructional meteriela; however, they were odapted g0 thet they were
shorter in leogth (typicelly 475 words eech) end would lend themselves to
the construction of ten comprehension questions. These ten questions were
developed using Pearson end Johnson's (1978) taxonomy Four queetions were

text explicit, the enswer wee explicitly provided in the text.

Four questions were text {mplicit, the ¥ needed to be inferred
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hy integrating information presented In tha text; and tvo questions vere
script implicit, the answer waa achieved by conaidering the

information in the text in relatfon to one'a prior knowledge of the topic
at hand  Fach aet of queationa waa tatad independently by two English
teachara on two featurea. They firat indicatad tha category of queation
(T.E., T.1., or S.1.) and than tha difficulty laval (1-eaay, 2-moderate,
Jedifficult) of aach queation. Queations wera rawrittan until thare waa
100 s agreement on queation type and the laval of difficulty acrosa the sets
of queationa was fairly conaiatant. The order in which theaa ssseaament

pasasges wora adainiaterad wvaa randomizad across all atudanta in the atudy

3

Tha matariala used In the tranafar taska wera of two typas Thara vere
four 500 word atoriea to ba aummarizad. Thasa atorisa wara amployed in the
sumsarization work of Day (1980) and wera apecifically conatructad to
facilitata usa of the summsrizstion rulaa to be deacribad latar. In
addition, thara wera four 500 word passagaa that wara used to slicit 10 student-
generatad queationa aach. Tha tranafar passagss wers ceunterbalanced for
ordar of prasantation, two wera adminiatarad prior to tha intervention and
two wera adminiatarad following tha lnt-rv;ntlon.

&
Raaulta not availabla

Rasulta that will not ba conaidarad includa an sbortad sttempt at
conducting ganaralization probes in tha acisnca clssssa One probe waa

conductad during basaline and ona during tha firat half of i{ntervention
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Unjortunately, absenteeinm was a signlilcant problem during hoth probes
curthermora, the studenta who were ahsent during the baseline proba ware not
the same ones ahrent during the ln{ervrntlon probe  Thera wa. a certain
degree of teacher resistance to the probes and the data we were abla to

derive were not worth pushing our luck §n the system
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TADLE 2
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ISAGHEA-GAQUE DARKAME _JMIKAYENTION  WANIENANCE
Phase ! Phese 2

1- Experimentesl 4_8_; ?6'5 '53'3 m
S0 196 20 154 8D 139 8o 154
Control YY) '0—0-3- 6.3 Y]
sD 230 S0 19.9 sb 18.2 sp 270
2 -Experimental §io T84 FZX 3 F70
sD 118 so 6.1 s0 69 gp 068
Control 59.9 (147 0.7 723
S0 146 so 180 sD 15.7 so 13.2
3 -Experimental 340 m 6.3 [TX]
so 1190 s0 1.2 80 13.7 so 100
Centrel ae .7 837 [1X)
80 14.7 sD 16.2 80 15.7 go V7.6
4- Experiments! 487 76.0 807 2.3
80 189 80 1168 0 2.7 SO0 861
Control 452 538 9.0 [TX}
sD 15.0 $0 20.3 S0 24.7 80 232
G- Experimentsl iﬁ B39 1% [1X]
sb 9.2 s0 7.7 S0 92 gp 162
Contrel an 6.3 I 543
so te.8 80 1368 sD 1968 gp 79
© §- Experiments) 56.8 e 834 840
so 140 sD 85 S0 79 gp 49
Contrel 536 s8.6 658 see
so 1.9 $0 12.8 S0 146 8D 168.2



TARLE 1
Descrzacive Statisticy for itudencs is Studv 1
o — 4 Grous a2 Camsrersns:cn Yocasu_as Oral Neadi=y Percent JerTecst:
a Dalay «Q Deisy Carrsct lacorTect Baseilas
Race Racs AsSessuaSLS
1 4 13 5.5 1.3 5.2 =23 una.7 2.2 45.9
1 c 9 4.9 2.1 4.) 2.7 0.2 1.7 (¥ ]
2 4 14 S.a =-1.6 6.2 1.3 us.l 1.8 51.2
1 c w 5.] -7 5.4 e 122.3 0.9 59.9
b | 2 L} 3.6 =3.e 5.3 .i.s 103.2 2.9 a0
3 ¢ ’ 3.3 -37 22 -3 8.3 .? a8
s t ? 6. 3.8 6.5 N L 0.9 48,7
. c 1. a7 -3.2 5.5 -8 5.2 1.3 e5.2
s | 4 9 4.1 2.7 4.7 -s.] 9.3 1.7 35.5
s c ] 6.6 .4 6.3 -3 u.l 1.8 4.2
) 2 16 5.0 -2.0 5.8 1.2 1.5 1.8 6.8
¢ c 19 4.6 2.4 3.6 -l.e 100.7 2.3 53.6
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Daily ..ssessments

Percont Correct:

Daseline Inlerventlion Mainlenance
901 Phase t Phase 2
70} o
1 ° °
so )
8 o
45.9 60.3 5.5 63.6
302 44.9 66.3 56.3 48.0
0T
[ ] ® °
o
10} o
o
so4
510 75.4 74.5 11.0
"','/ 599 61.7 60.7 72.3
0T
70 | °
L [ ]
° o
80 Y
E 3 o
° 340 48.1 61,3 608.1
303 41.8 46.7 537 5.1
® Experimental
FIGURE | 0 Control
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Daeeline Intervention Maintenence
%0+ Pheese | Phese 2
L ° o
°
707
T‘ e °
o
50 -} o o
4
™ .J 45.7 16 O 807 823
- 304+ .
E P2 45,2 530 490 565
H 00'(
[ ]
L] .
-
<
> 10} o .
< ®
T‘ s A
- ] o
1 o
v so
.‘6 o
o ® 355 53.9 6s.5 654
- o.._
£ 43.9 66.3 51.1 543
°
o ’o -
o
J. ® ®
°
10}
o
Te . o o
s0 |-
56.8 15.9 83.4 840
302 " .6 50.0 65.8 58 8
® Experimente)
FICUNE 2 0o Control
Q
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